Lavender is one of the most common of the various herbs known to have sedative and hypnotic effects on rodents and humans, and it has been reported to have anti-neurodepressive effects. 1, 2) Recently, inhalation of the vapor of many herbal oils has been used for aromatherapy. [3] [4] [5] We previously reported that pentetrazol or nicotine-induced convulsion in mice was inhibited by the inhalation of vapors of Lavandula angustifolia oil. 6) In this study, we selected Lavandula burnatii super-derived essential oil is from the five main lavender oils. It has a good fragrance and lower cost than other lavender oils, but contains in a high level of linalool.
Elisabetsky et al., already reported that linalool showed hypothermic, hypnotic and anti-convulsive effects in mice. 8) In women, exclusively, the function of the ovaries decreases with aging, causing a hormone imbalance based on increasing gonadotropine and decreasing estrogen. 9) Ether-inhalation is one experimental animal model for stress. 10) After inhalation, an increase in adrenocorticotropic hormone (ACTH) and decrease in catecholamine level in plasma is induced. These observations are based on accerelation of the turnover of catecholamine in the central nervous system. 11) These phenomena, namely plasma ACTH and catecholamine levels, follow the same movement in human depression. 12) Accordingly, climacterium syndrome shows many symptoms including autonomic nervous system disorder or depression. 9) In this study, we report the assessment of the effects of lavandula burnetii super-derived essential oil and linalool on plasma ACTH, catecholamine and gonadotropin (lutinizing hormone: LH, folicle-stimulating hormone: FSH) levels in an experimental menopausal model using female rats under ether-inhalation.
MATERIALS AND METHOD
Wistar female retired rats that had delivered 3 or 4 times were obtained from Nihon Ikagaku Laboratory (Tokyo), and ovariectomy (OVX) was carried out under Nembutal anesthesia. These rats were housed at a constant temperature (23Ϯ1°C) and a constant relative humidity (55Ϯ5%), with a constant light cycle (lights on from 6:30 a.m. to 6:30 p.m.). Food and water were available ad libitum. One month after OVX, the rats were used for our experiment. Lavender oils were purchased from Kenso Igakusha (Tokyo) and linalool was obtained from Wako Pure Chemical Ind., Ltd. (Tokyo). The inhalation apparatus was a plastic cage (H13ϫW21ϫ L32 cm with a cover). Cotton was soaked in two doses (0.3 or 0.7 ml) of lavender oil or linalool and placed in a plastic cage. The temperature in the experiment room was 23Ϯ1°C. Inhalation of lavender oil and linalool vapor was performed twice (at 1100, 1500 h) a day for three days. One trial involved 20 min inhalation according to the method of Jirovetz et al. 13 ) After a 10 min final inhalation on the 3rd day, rats inhaled ether (cotton soaked 3 ml) vapor for 20 min. The procedure of ether inhalation was carried out according to the method of Ina et al. 14) After 20 min, rats were decapitated and blood samples were obtained. A plasma sample was obtained by centrifugation (3000 rpmϫ15 min). ACTH 15) and gonadotropin 16, 17) were determined by radioimmunoassay. Catecholamine 18) was determined by HPLC (SRL, Hino, Tokyo).
Statistical analysis was performed by Student's t-test or Dunnett's test.
RESULTS AND DISCUSSION
Ether-inhalation induced an increase in plasma ACTH level. The increased plasma ACTH levels tended to decrease after the inhalation of lavender vapor. On the other hand, linalool significantly induced a decrease in ACTH level. Catecholamine levels were decreased with the inhalation of ether vapor. The inhalation of lavender oil vapor restored catecholamine levels to near normal. Linalool affected the noradrenaline and dopamine levels. These results are shown in Table 1 . Gonadotropine levels, especially the LH level, were significantly decreased by the inhalation of linalool. Lavender had a weaker effect on LH level than linalool. Neither lavender nor linalool vapor inhalation had any influence on FSH levels (Table 2) . Recently, many herb-derived essential oils have been used for aromatherapy. The use of essential oils is expected to promote relaxation, anti-inflammatory action and disinfection. 19, 20) In lavender, there are five main species, lavandula angustifolia, lavandula spica, lavandula reydovan, lavandula burnetii super and lavandula stoechas. Previously, we demonstrated an anti-convulsive effect of lavandula angustifolia. 21) In this report, we considered that these effects may be based on the augmentation of GABAnergic action. In the present study, lavandula burnetii super was used due to its good scent and economical price, as well as its high linalool content. 7) And this lavender vapor had a greater effect on plasma catecholamine levels than the other four lavender oils (data not shown). Linalool is a major component of the essential oils present in various plant species traditionally used for medicinal purposes. For instance, Anibarosaeodora, Thymus vulgaris CT1, Coriandrum sativum and Canagaodorata have been used as sedative, analgesic or hypnotic agents and as mild anxiolytic. 22) In our present experiments, we observed that an ether-induced increase in the plasma ACTH level showed a tendency to decrease by inhalation, and decreased catecholamine levels were also restored to near normal levels by inhaling lavender or linalool vapor (Table 1 ). These observations may support that lavender oil or linalool act to inhibit on turnover of catecholamine metabolism. In this report, significant effects of both samples on dopamine levels were clearly observed. Regarding gonadotropin, the LH level was significantly decreased by inhalation of linalool. Previously, some researchers reported that augmentation of dopamine activity in the central nervous system induced a decrease in LH secretion. 23, 24) Elisabetsky et al. 8) suggested that the sedative effect of linalool could be mediated through the inhibition of glutamatergic transmission in the central nervous system. Our results indirectly suggest that augmentation of dopaminergic or noradrenergic neuron activity via the inhalation of lavender oil vapor or its main component, linalool vapor, may induce a decrease in ACTH levels, thus decreasing LH levels and restorating the catecholamine level in ether inhaled-rat's central neurons. Also, these results suggest that the inhalation of lavender or linalool vapor may apply to relieving the tension of climacterium syndrome. 
